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(54) Semiconductor integrated circuit
(57) A semiconductor integrated circuit includes
upper level and lower level substrate interconnection Fig. 1

layers which are positioned in a scribing line area and
which are separated from each other an interlayer insu-
lating film formed therebetween. For planarization, an
upper surface of the interlayer insulating film is coated
with an SOG silicon oxide insulating film formed by coat-
ing an SOG organic solution by means of a spin coating.
The lower level substrate interconnection layer is
divided into a plurality of segments separated from each
other by gaps which are provided at a plurality of differ-
ent locations and which allow the SOG organic solution
to escape through the gaps by a centrifugal force when
the SOG organic solution is applied by the spin coating.
The upper level substrate interconnection layer is elec-
trically connected to the plurality of segments of the
lower level substrate interconnection layers through
contacts hole formed to penetrate through the interlayer
insulating film.
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Description

Background of the Invention
Field of the invention

The present invention relates to a semiconductor
integrated circuit, and more specifically to a semicon-
ductor integrated circuit having a multi-level intercon-
nection structure and an interlayer film formed by
coating an organic solution of a silicon compound.

Description of related art

In the semiconductor integrated circuit, in the prior
art, an increase of integration density in a semiconduc-
tor manufacturing process is indispensable to increase
the number of circuit elements and to reduce the size of
an integrated circuit chip. In order to satisfy this
demand, various approaches have been proposed. As
one of the proposed approaches, a multi-level intercon-
nection structure has been known as a means which
can relatively simply achieve the high density. In this
multi-level interconnection structure, the larger the
number of interconnection levels is, a concavo-convex
occurs in interlayer insulating films, with the result that a
microminiaturization of interconnection comes to have a
limitation, and there occur various obstacles including
disconnection of the interconnection at a step and a
shortened lift of interconnection. As a result, reliability of
the semiconductor integrated circuit drops. Therefore, it
is important to simultaneously realize both microminia-
turization of interconnection and planarization of the
interlayer insulating films.

The planarization technique includes a method for
coating a SOG (spin-on-glass) solution between first
level and second level aluminum layers in the case of a
double-layer aluminum process. A coating of the SOG
solution can be carried out by various methods depend-
ing upon the semiconductor device manufacturing proc-
ess. For example, in one typical method, after formation
of an interlayer insulating film, a wafer is rotated about a
center of the wafer, and the SOG solution is dropped
from an upper position, so that the SOG is distributed
throughout the wafer by action of a centrifugal force of
the rotation. Thereafter, the wafer is heat-treated to
evaporate an organic solvent of the SOG solution and to
advance the dehydration and polymerization of the sili-
con compound, so that a silicon oxide film is formed.
Furthermore, the SOG silicon oxide film thus formed to
cover the whole surface of the wafer is etched back to
remove an unnecessary silicon oxide film, so that only
recesses in the interlayer insulating film between the
first level and second level aluminum layers are filled
with the SOG silicon oxide film. Thus, the planarization
is completed.

In ordinary cases, in a scribing line area or in the
neighborhood of the scribing line area on the wafer, a
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substrate interconnection is formed at the level of a first
level or lower level interconnection layer, and is con-
nected to the semiconductor substrate through a prede-
termined contact so that a substrate potential is
supplied to the substrate. The substrate interconnection
is formed to depict a closed loop completely surround-
ing a chip inner region of each semiconductor inte-
grated circuit chip. In the periphery of each chip,
therefore, a dam is built because of the thickness of the
substrate interconnection layer. Because of this con-
struction, when the SOG solution is coated by the cen-
trifugal force of the rotation, the SOG solution deposited
on portions other than the recesses is not completely
escaped since it is blocked by the dam, with the result
that the silicon oxide film formed by coating the SOG
solution is upheaved in the proximity of the substrate
interconnection.

Now, a specific example will be described with ref-
erence to Figs. 9 and 10. Fig. 9 is a diagrammatic
enlarged plan view illustrating the location of a lower
level substrate interconnection in a semiconductor chip
5, in the prior art, and picked up from many semicon-
ductor chips formed in a semiconductor wafer 19 as
shown in Fig. 11. Fig. 10 is a diagrammatic partial sec-
tional view of a substrate interconnection portion of the
prior art semiconductor chip, where the SOG silicon
oxide layer is deposited thickly.

In this semiconductor chip 5, as shown in Fig. 9, a
lower level substrate interconnection 6 formed at the
level of a first level interconnection layer, is formed to
depict a closed loop completely surrounding the chip
inner region of the semiconductor chip 5, at an inside of
a scribing line area 8 provided along a peripheral edge
of the semiconductor chip 5. As shown in Fig. 10, the
lower level substrate interconnection 6 is formed to
extend from the surface of the semiconductor substrate
9 to the top of a step which is formed of a field oxide film
11 and an interlayer insulating film 12 formed thereon.
In the scribing line area 8 or in the neighborhood of the
region 8 in this semiconductor chip 5, as shown in Fig.
10 the lower level substrate interconnection 6 formed at
the first level of the interconnection layer, is connected
to a diffused layer 17 formed at the surface of the semi-
conductor substrate 9 at a contact 10 between the lower
level substrate interconnection 6 and the semiconductor
substrate 9, for the purpose of supplying a predeter-
mined substrate potential to the semiconductor sub-
strate 9.

Another interlayer insulating film 13 is formed to
cover the lower level substrate interconnection 6 and
the interlayer insulating film 12. As a result, steps are
generated not only in the proximity of the scribing line
area, but also on the surface of the interlayer insulating
film 13 because of the thickness of the interconnection
layer, depending upon whether or not the first level inter-
connection layer exists on the interlayer insulating film
12. In order to fill the recesses created by the steps, the
SOG solution is coated and dried for planarization.
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In the prior art semiconductor integrated circuit
mentioned above, after the SOG solution is coated, the
heat treatment is carried out to form the silicon oxide
film 14, and then, an unnecessary portion of the silicon
oxide film is etched back. In this etching-back process,
if the silicon oxide film is etched back to the degree that
the recesses created by the steps are just filled with the
SOG silicon oxide film, the SOG silicon oxide film 14
remains on the upheaved portion of the interlayer insult-
ing film 13 caused by the thickness of the interconnec-
tion layer 6 under the second layer interlayer insulating
film 13, as shown in Fig. 10. Thereafter, a third layer
interlayer insulating film 15 is formed on the SOG silicon
oxide film 14, and a through-hole contact 7 is formed to
reach from the surface of the interlayer insulating film 15
to the lower level interconnection layer 6, for the pur-
pose of connecting a second or upper level interconnec-
tion layer 4 to be formed after the formation of the SOG
silicon oxide film, to the first or lower level interconnec-
tion layer 6 formed before the formation of the SOG sili-
con oxide film. In this through-hole contact 7, a contact
face 18 generates between the upper level substrate
interconnection filling the through-hole 7 and the SOG
silicon oxide film 15.

After the wafer 19 is cut off along the scribing line
area 8 into individual semiconductor chips and each of
the individual semiconductor chips is mounted on a lead
frame or the like and encapsulated by a molding resin
into a product, when moisture enters from an ambient
atmosphere at the outside of the semiconductor inte-
grated circuit through a boundary between the molding
resin and the lead frame, the moisture is absorbed from
the scribing line area 8 to the SOG silicon oxide film 14,
to enter the inside of the semiconductor chip 5. At this
time, if the contact face 18 has generated, the moisture
absorbed to the SOG silicon oxide film 14 reaches
through the contact face 18 to the lower level intercon-
nection layer 6 to corrode the lower level interconnec-
tion layer 6. Further, with elapse of the time, this
corrosion reaches the upper level interconnection layer
4 through the through-hole contact 7. In a worst case,
the contact 10 between the lower level interconnection
layer 6 and the semiconductor substrate 9 becomes an
insulating condition, with the result that the semiconduc-
tor integrated circuit becomes inoperable.

Summary of the Invention

Accordingly, it is an object of the present invention
to provide a semiconductor integrated circuit which has
overcome the above mentioned defect of the conven-
tional one.

Another object of the present invention is to provide
a semiconductor integrated circuit capable of preventing
corrosion of an interconnection layer caused by the
moisture entering through a through-hole contact,
thereby to avoid malfunction of the semiconductor inte-
grated circuit.
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The above and other objects of the present inven-
tion are achieved in accordance with the present inven-
tion by a semiconductor integrated circuit including at
least two substrate interconnection layers separated
from each other by an interlayer insulating film formed
therebetween, an upper surface of the interlayer insulat-
ing film being coated with a silicon compound insulating
film formed by coating an organic solution of a silicon
compound, wherein the at least two substrate intercon-
nection layers positioned in a predetermined scribing
line area and excluding an uppermost substrate inter-
connection layer are divided into a plurality of segments
separated from each other by gaps which are provided
at a plurality of different locations and which allow the
organic solution of the silicon compound to pass
through the gaps when the organic solution of a silicon
compound is applied.

In one embodiment of the semiconductor integrated
circuit, the uppermost substrate interconnection layer is
electrically connected to the plurality of segments of the
at least two substrate interconnection layers excluding
the uppermost substrate interconnection layer, through
contacts hole formed to penetrate through the interlayer
insulating film.

In a specific embodiment of the semiconductor inte-
grated circuit, the semiconductor integrated circuit is
formed on a rectangular semiconductor chip having a
pair of opposing sides extending in parallel to an X coor-
dinate axis of an X-Y coordinate and another pair of
opposing sides extending in parallel to a Y coordinate
axis of the X-Y coordinate, and the at least two sub-
strate interconnection layers extend along four sides of
the rectangular semiconductor chip. Furthermore, the at
least two substrate interconnection layers excluding the
uppermost substrate interconnection layer and extend-
ing in parallel to the X coordinate axis have the gaps
located at the same X coordinate positions and the at
least two substrate interconnection layers excluding the
uppermost substrate interconnection layer and extend-
ing in parallel to the Y coordinate axis have the gaps
located at the same Y coordinate positions.

The above and other objects, features and advan-
tages of the present invention will be apparent from the
following description of preferred embodiments of the
invention with reference to the accompanying drawings.

Brief Description of the Drawings

Fig. 1 is a diagrammatic enlarged plan view illustrat-
ing the location of a lower level substrate intercon-
nection in a first embodiment of the semiconductor
integrated circuit in accordance with the present
invention;

Fig. 2 is a further enlarged partial, diagrammatic
plan view of the first embodiment of the semicon-
ductor integrated circuit in accordance with the
present invention, illustrating a relation between an
upper level substrate interconnection and the lower
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level substrate interconnection;

Fig. 3 is a diagrammatic sectional view taken along
the line A-Ain Fig. 2;

Fig. 4 is a diagrammatic sectional view taken along
the line B-B in Fig. 2;

Fig. 5 is a diagrammatic sectional view taken along
the line C-C in Fig. 2;

Fig. 6 illustrates a shape of the lower level substrate
interconnection in the neighborhood of the scribing
line area in the first embodiment;

Fig. 7 illustrates another shape of the lower level
substrate interconnection in the neighborhood of
the scribing line area in the first embodiment;

Fig. 8 is an enlarged partial, diagrammatic plan
view illustrating the layout of a second embodiment
of the semiconductor integrated circuit in accord-
ance with the present invention;

Fig. 9 is a diagrammatic enlarged plan view illustrat-
ing the location of a lower level substrate intercon-
nection in a prior art semiconductor integrated
circuit chip;

Fig. 10 is a diagrammatic partial sectional view of a
substrate interconnection portion of the prior art
semiconductor integrated circuit chip, where the
SOG silicon oxide layer is deposited thickly; and.
Fig. 11 illustrates many semiconductor chips
formed in one semiconductor wafer.

Description of the Preferred embodiments

Now, embodiments of the semiconductor integrated
circuit chip in accordance with the present invention will
be described with reference to the accompanying draw-
ings. In the drawings, elements corresponding to those
shown in Figs. 9 to 11 are given the same Reference
Numerals.

Fig. 1 is a diagrammatic enlarged plan view illustrat-
ing the location of a lower level substrate interconnec-
tion 6 in the semiconductor integrated circuit chip 5in a
first embodiment of the present invention, and Fig. 2 is
a further enlarged partial, diagrammatic plan view of the
first embodiment, illustrating a relation between an
upper level substrate interconnection 4 and the lower
level substrate interconnection 6, in the neighborhood of
the scribing line area 8 between a pair of adjacent sem-
iconductor chips formed in a semiconductor wafer,
which is designated as a substrate interconnection lay-
out 2 in Fig. 1. Figs. 3, 4 and 5 are diagrammatic sec-
tional views taken along the line A-A, the line B-B and
the line C-C in Fig. 2, respectively.

In the semiconductor integrated circuit chip 5 as
shown in Figs. 1 and 2, a lower level substrate intercon-
nection 6 formed at the level of a first level interconnec-
tion layer, is formed to depict a closed loop completely
surrounding an inner region of the semiconductor chip
5, at an inside of a scribing line area 8 provided along a
peripheral edge of the semiconductor chip 5, but is
divided into a plurality of segments (6A and 6B) sepa-
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rated by a plurality of gaps 1 (1A and 1B) in order to
cause an SOG solution to escape by passing therebe-
tween. The gaps 1 are formed at positions to oppose to
each other in a pair of lower level substrate interconnec-
tions 6 which oppose to each other but which are
included in a pair of adjacent different semiconductor
integrated circuit chips 5, respectively. In other words,
assuming that the rectangular semiconductor chip 5 has
a pair of opposing sides extending in parallel to an X
coordinate axis of an X-Y coordinate and another pair of
opposing sides extending in parallel to a Y coordinate
axis of the X-Y coordinate, and the substrate intercon-
nection layers extend along four sides of the rectangular
semiconductor chip, a pair of opposing sides of the
lower level substrate interconnection extending in paral-
lel to the X coordinate axis are divided into a plurality of
segments (6B) separated by the gaps (1B) located at
the same X coordinate positions, and another pair of
opposing sides of the lower level substrate interconnec-
tion extending in parallel to the Y coordinate axis are
divided into a plurality of segments (6A) separated by
the gaps (1A) located at the same Y coordinate posi-
tions. As shown in Fig. 1, the lower level substrate inter-
connection are cut out at four corners of the rectangular
semiconductor chip 5 so that the gaps 1 are formed at
the four corners of the rectangular semiconductor chip
5.

As shown in Fig. 2, the lower level substrate inter-
connections 6 divided into a plurality of segments by the
gaps 1 are connected through through-hole contacts 7
to the upper level substrate interconnections 4 which
can be formed to depict a closed loop completely sur-
rounding the inner region of the semiconductor chip 5,
at an inside of the scribing line area 8. The lower level
substrate interconnection 6 is connected through a con-
tact 10 to a semiconductor substrate 9 as shown in Fig.
3, and also connected to a pad (not shown) or a sub-
strate potential generating circuit (not shown) in order to
supply a necessary potential to the semiconductor sub-
strate 9. However, if a plurality of pads are provided, or
if a plurality of substrate potential generating circuits are
provided, the lower level substrate interconnection 6 is
not required to completely circulate around the inner
region of the semiconductor chip 5, and therefore, can
be cut off in the way.

Next, explanation will be made about the structure
of the neighborhood of the gaps 1 in the lower level sub-
strate interconnections 6 in order to cause the SOG
solution to escape. The gaps 1 provided in the lower
level substrate interconnection 6 for causing the SOG
solution to escape, are formed at the time of patterning
the lower level substrate interconnections 6. The size of
the gaps 1 can be arbitrarily set, and can be changed
dependently upon the location of the gaps. Fig. 3 illus-
trates a lateral and vertical positional relation between
the upper level substrate interconnection 4, the lower
level substrate interconnection 6, the through-hole con-
tact 7, the scribing line area 8, the semiconductor sub-
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strate 9, the contact 10, a field oxide film 11, interlayer
insulating films 12, 13 and 15, an SOG silicon oxide film
14, a passivation film 16, and a diffused layer 17.

In Fig. 3, the interlayer insulating film 12 is formed
between the lower level substrate interconnection 6 and
the field oxide fiim 11, and the lower level substrate
interconnection 6 is formed on the interlayer insulating
film 12 to partially ride on an outer edge portion of the
field oxide film 11. At a position where the lower level
substrate interconnection 6 is to be electrically con-
nected to the semiconductor substrate 9, the interlayer
insulating film 12 is partially removed by an etching in a
contact formation process, so that the lower level sub-
strate interconnection 6 is electrically connected
through the contact 10 to the diffused layer 17 formed at
a surface of the semiconductor substrate 9. The inter-
layer insulating film 13 is formed to cover the lower level
substrate interconnection 6 and the interlayer insulating
film 12, and the SOG silicon oxide film 14 is formed to fill
recesses formed on the surface of the interlayer insulat-
ing film 13 to planarize the whole surface.

In this embodiment, the SOG silicon oxide film 14
does not remain on the interlayer insulating film 13 cov-
ering the portion of the lower level substrate intercon-
nection 6 riding on the field oxide film 11. The interlayer
insulating film 15 is formed to cover the SOG silicon
oxide film 14 and the interlayer insulating film 13 cover-
ing the lower level substrate interconnection 6. The
upper level substrate interconnection 4 is formed on the
interlayer insulating film 15, and is connected to the
lower level substrate interconnection 6 through the
through-hole contact 7 which is formed to penetrate
through only the interlayer insulating films 15 and 13 to
reach the lower level substrate interconnection 6. Here,
since the SOG silicon oxide film 14 does not remain on
the interlayer insulating film 13 covering the portion of
the lower level substrate interconnection 6 riding on the
field oxide film 11, the upper level substrate intercon-
nection 4 never contacts to the SOG silicon oxide film
14 in the through-hole contact 7.

Thus, a potential supplied to the upper level sub-
strate interconnection 4 is supplied through the through-
hole contact 7 to the lower level substrate interconnec-
tion 6 and further through the contact 10 to the semicon-
ductor substrate 9. The passivation film 16 is a surface
protection film for covering the semiconductor chip 5.

Fig. 4 is a sectional view taken along the line B-B
passing through position where the through-hole con-
tact 7 is not formed in Fig. 2. Similarly to Fig. 3, Fig. 4
illustrates a lateral and vertical positional relation
between the upper level substrate interconnection 4, the
lower level substrate interconnection 6, the scribing line
area 8, the semiconductor substrate 9, the contact 10,
the field oxide film 11, the interlayer insulating films 12,
13 and 15, the SOG silicon oxide film 14, the passiva-
tion film 16, and the diffused layer 17. Since Fig. 4 is
similar to Fig. 3, excepting for the through-hole contact
7, a further explanation will be omitted for simplification
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of the description.

Fig. 5 is a sectional view taken along the line C-C
passing through a position of the gap 6, namely, a posi-
tion where the lower level substrate interconnection 6 is
not formed in Fig. 2. Similarly to Fig. 3, Fig. 5 illustrates
a lateral and vertical positional relation between the
upper level substrate interconnection 4, the scribing line
area 8, the semiconductor substrate 9, the field oxide
film 11, the interlayer insulating films 12, 13 and 15, the
SOG silicon oxide film 14, the passivation film 16, and
the diffused layer 17. Since Fig. 5 is similar to Fig. 3,
excepting that the through-hole contact 7, the lower
level substrate interconnection 6, and the contact 10 are
not formed, a further explanation will be omitted for sim-
plification of the description. As seen from Fig. 5, at a
position of the gap 1, no step is generated by the lower
level substrate interconnection 6.

The semiconductor chip 5 shown in Fig. 1 is one
picked up from many semiconductor chips formed in a
semiconductor wafer 19 as shown in Fig. 11. At the time
of applying an SOG solution required for planarization
of the interlayer insulating film, after the interlayer insu-
lating film 13 is formed to cover the lower level substrate
interconnection 6 and the interlayer insulating film 12,
the SOG solution is dropped from an upper nozzle onto
the wafer 19 which is supported by a rotating rotary
table and which therefore is rotating together with the
rotary table, as well known to person skilled in the art.
The SOG solution dropped on the wafer is spread to an
outer edge of the wafer by action of a centrifugal force of
the rotation. The rotational speed of the wafer and the
amount of the SOG solution dropped on the wafer are
previously determined to realize an optimum thickness
of the SOG film.

As mentioned above, the SOG solution dropped on
the wafer is uniformly distributed throughout the wafer
by action of a centrifugal force of the rotation. For exam-
ple, if the wafer 19 rotates clockwise in Fig. 11, the cen-
trifugal force caused by the rotation of the wafer 19 acts
on the chip 5in a left direction in the drawing, so that the
SOG solution also moves in the left direction in the
drawing, to fill up recesses formed on the interlayer
insulating film covering the lower level substrate inter-
connection 6. In this process, when the SOG solution
reaches on the lower level substrate interconnection 6
formed on the periphery of the semiconductor chip 5, an
excessive SOG solution is caused to escape from the
semiconductor chip 5 through the gaps 1 between the
divided segments of the lower level substrate intercon-
nection. This advantage is further elevated if the lower
level substrate interconnection are cut out at four com-
ers of the rectangular semiconductor chip 5 so that the
gaps 1 are formed at the four comers of the rectangular
semiconductor chip 5, as shown in Fig. 1.

Furthermore, in the wafer 19, the gaps 1 formed in
mutually adjacent lower level substrate interconnections
of each pair of adjacent different semiconductor chips
are located to be symmetrical with a center line of the
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scribing line area 8, namely, to align with each other at
the same coordinate positions as mentioned hereinbe-
fore. With this arrangement, the excessive SOG solution
flows and moves from the gaps 1 of one semiconductor
chip through the scribing line area 8 into the gaps of
adjacent another semiconductor chip. As a result, the
SOG solution can be uniformly coated throughout all the
semiconductor chips in one wafer.

Incidentally, the divided segments (6A and 6B) of
the lower level substrate interconnections can be
formed in any shape, which includes any polygon
including a rectangle or a trapezoid, as shown in Figs. 6
and 7, which are partial enlarged views of adjacent dif-
ferent lower level substrate interconnections separated
by the scribing line area. In addition, the shape of the
gaps 1 can take any shape in accordance with the
shape of the divided segments (6A and 6B) of the lower
level substrate interconnection 6.

As seen from the above, in this embodiment, since
the excessive SOG solution can be teen out or removed
through the gaps 1 formed in the lower level substrate
interconnections 6, after the SOG silicon oxide film
formed to cover the whole surface of the wafer is etched
back to remove an unnecessary SOG silicon oxide film,
the SOG silicon oxide film 14 no longer remains on the
upheaved portion of the interlayer insulating film 13 cov-
ering the portion of the lower level substrate intercon-
nection 6 riding on the field oxide film 11, as shown in
Figs. 3, 4 and 5. Therefore, the interlayer insulating film
15 is deposited directly on the upheaved portion of the
interlayer insulating film 13 covering the portion of the
lower level substrate interconnection 6 riding on the field
oxide film 11, as shown in Figs. 3, 4 and 5.

As a result, after the wafer 19 is cut off along the
scribing line area 8 into individual semiconductor chips
and each of the individual semiconductor chips is
mounted on a lead frame and encapsulated by a mold-
ing resin into a product, when moisture enters from an
ambient atmosphere through a boundary between the
molding resin and the lead frame, even if the moisture is
absorbed from the scribing line area 8 to the SOG sili-
con oxide film 14 to enter the inside of the semiconduc-
tor chip 5, the moisture does not reach the through-hole
contact 7 for connecting between the upper level and
lower level substrate interconnections 4 and 6, with the
result that the lower level interconnection layer 6 is pre-
vented from being corroded, and therefore, this corro-
sion never reaches the upper level interconnection layer
4 through the through hole contact 7 with elapse of the
time. Thus, the malfunction of the semiconductor inte-
grated circuit is avoided, so that the reliability can be
elevated.

Referring to Fig. 8, which is an enlarged partial, dia-
grammatic plan view illustrating the layout of the neigh-
borhood of the scribing line area 8 between adjacent
different semiconductor chips, a second embodiment of
the semiconductor integrated circuit chip in accordance
with the present invention will be described.

10

15

20

25

30

35

40

45

50

55

Fig. 8 illustrates a partial layout of substrate inter-
connections between a semiconductor chip including
internal circuits 23 and 20 and bonding pads 3 and an
adjacent semiconductor chip including internal circuits
21 and 22 and bonding pads 3. The gaps 1 formed in
the respective lower level substrate interconnections 6
are located to correspond to the positions of the internal
circuits 20 to 23 provided in the respective semiconduc-
tor chips. These internal circuits 20 to 23 include inter-
connection layers which connect to transistors and/or
between transistors and which are located at the same
level as that of the substrate interconnections. As a mat-
ter of course, since contacts for connecting between
interconnections of different levels exist in these internal
circuits, an excessive SOG solution remains in the inter-
nal circuits located in the lower level substrate intercon-
nections 6 in the prior art, with the result that the lower
level substrate interconnection 6 is corroded by the
moisture entering through the contacts, so that malfunc-
tion of the semiconductor integrated circuit occurs.

In this embodiment, in order to avoid this malfunc-
tion, since the gaps 1 are provided in the lower level
substrate interconnections, at the positions in the neigh-
borhood of the internal circuits 20 to 23, the excessive
SOG solution can be taken out or removed, so that a
thick SOG silicon oxide fiim 14 is prevented from
remaining in the inside of the internal circuits 20 to 23.
Thus, the malfunction of the semiconductor integrated
circuit is avoided, so that the reliability can be elevated.

In this second embodiment, since the internal cir-
cuits 20 to 23 can be located near to the lower level sub-
strate interconnections 6, the size of the semiconductor
chip can be reduced.

As seen from the above, in the semiconductor inte-
grated circuit in accordance with the present invention,
since a plurality of gaps are formed in the lower level
substrate interconnection located at a periphery of the
semiconductor chip to surround the internal region of
the semiconductor chip, an excessive SOG solution can
be removed from the neighborhood of the lower level
substrate interconnection when the SOG solution is
coated on the wafer. Therefore, it is possible to prevent
the corrosion of the interconnection caused by the mois-
ture which, in the prior art, entered through the through-
hole contact and through the SOG silicon oxide film
remaining on the step or upheaved portion formed by
the lower level substrate interconnection. Accordingly,
the malfunction of the semiconductor integrated circuit
is prevented, and the reliability of the semiconductor
integrated circuit can be elevated.

In addition to the above mentioned advantage, if the
internal circuits are located near to the gaps formed in
the lower level substrate interconnection located at the
periphery of the semiconductor chip to surround the
internal region of the semiconductor chip, the internal
circuits can be located near to the lower level substrate
interconnection, with the result that the size of the sem-
iconductor chip can be reduced.
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The invention has thus been shown and described
with reference to the specific embodiments. However, It
should be noted that the present invention is in no way
limited to the details of the illustrated structures but
changes and modifications may be made within the
scope of the appended claims.

Claims

1. A semiconductor integrated circuit including at least
two substrate interconnection layers separated
from each other by an interlayer insulating film
formed therebetween, an upper surface of said
interlayer insulating film being coated with a silicon
compound insulating film formed by coating an
organic solution of a silicon compound, wherein
said at least two substrate interconnection layers
positioned in a predetermined scribing line area
and excluding an uppermost substrate interconnec-
tion layer are divided into a plurality of segments
separated from each other by gaps which are pro-
vided at a plurality of different locations and which
allow said organic solution of said silicon compound
to pass through said gaps when said organic solu-
tion of a silicon compound is applied.

2. A semiconductor integrated circuit claimed in Claim
1 wherein said uppermost substrate interconnec-
tion layer is electrically connected to said plurality of
segments of said at least two substrate intercon-
nection layers excluding said uppermost substrate
interconnection layer, through contacts hole formed
to penetrate through said interlayer insulating film.

3. A semiconductor integrated circuit claimed in Claim
2 wherein said semiconductor integrated circuit is
formed on a rectangular semiconductor chip having
a pair of opposing sides extending in parallel to an
X coordinate axis of an X-Y coordinate and another
pair of opposing sides extending in parallel to a Y
coordinate axis of said X-Y coordinate, and said at
least two substrate interconnection layers extend
along four sides of said rectangular semiconductor
chip, and wherein said at least two substrate inter-
connection layers excluding said uppermost sub-
strate interconnection layer and extending in
parallel to said X coordinate axis have said gaps
located at the same X coordinate positions and said
at least two substrate interconnection layers
excluding said uppermost substrate interconnec-
tion layer and extending in parallel to said Y coordi-
nate axis have said gaps located at the same Y
coordinate positions.

4. A semiconductor integrated circuit claimed in Claim
1 wherein said semiconductor integrated circuit is
formed on a rectangular semiconductor chip having
a pair of opposing sides extending in parallel to an
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X coordinate axis of an X-Y coordinate and another
pair of opposing sides extending in parallel to a Y
coordinate axis of said X-Y coordinate, and said at
least two substrate interconnection layers extend
along four sides of said rectangular semiconductor
chip, and wherein said at least two substrate inter-
connection layers excluding said uppermost sub-
strate interconnection layer and extending in
parallel to said X coordinate axis have said gaps
located at the same X coordinate positions and said
at least two substrate interconnection layers
excluding said uppermost substrate interconnec-
tion layer and extending in parallel to said Y coordi-
nate axis have said gaps located at the same Y
coordinate positions.
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